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PHARMACEUTICAL FORMULATION OF A DIDEMNIN COMPOUND 

The present invention relates to a pharmaceutical formulation, 
and more particularly a pharmaceutical formulation of a didemnin 
compound. 

THE BACKGROUND 

US Patent 5,294,603 to Rinehart claims a pharmaceutical 
composition comprising a didemnin, in combination with a 
pharmaceutically acceptable carrier, excipient or diluent. In that 
patent, extensive results are given for testing for biological activity, 
notably assay results for cytotoxicity and antiviral activity. 

THE PROBLEM 

In practice, there are some difficulties in preparing pharmaceutical 
compositions of didemnin compounds suited for administration to 
patients, and there is especially a need for a stable parental 
pharmaceutical dosage form. More specifically, didemnin 
compounds such as dehydrodidemnin B, also known as aplidine, 
require mixing with bulking agents, such as mannitol, for optimal, 
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stable preparation of pharmaceutical dosage forms, in particular 
lyophilised preparations, 

Certain bulking agents for this purpose, such as mannitol, require 
water for solubilisation, while drugs such as aplidine are poorly 
soluble in water. However, drug delivery to patients requires 
resuspending of the lyophilised materials before use. 

THE INVENTION 

The present invention solves the problem by providing a 
pharmaceutical composition of a didemnin compound, comprising 
firstly a lyophilised didemnin preparation including water-soluble 
materials and secondly a reconstitution solution of mixed solvents. 
The mixed solvents comprise an aqueous solvent, with the water 
serving to dissolve the water soluble material and the other solvent 
serving to dissolve the didemnin compound. 

PREFERRED EMBODIMENTS 

The pharmaceutical formulation of this invention is typically a 
stable parental pharmaceutical dosage form suited for 
reconstitution for administration to patients as an antitumor 
treatment. The invention solves the problem for drugs such as 
aplidine, which must be presented as lyophilised mixtures of two 
or more substances soluble in incompatible solvents. It preferably 
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provides, separately bottled or otherwise contained, a premixed 
three component surfactant /alkanoi/ water mixture of solvents. 
In order to allow for proper resuspension of such pharmaceutical 
dosage forms, the separately packaged solvent mixture is provided 
to be added to the dry lyophilised preparations containing the drug 
and water soluble substances such as mannitol, before 
administration for treatment of disease. 

Preferred didemnin compounds for the pharmaceutical 
compositions of this invention include didemnins and didemnin 
derivatives, such as dehydrodidemnins, nordidemnins, didemnin 
congeners and didemnin analogs. The present invention is 
particularly directed at didemnins with limited water solubility, 
including for example dehydrodidemnin B, also known as aplidine. 

The antitumour agent aplidine (dehydrodidemnin B) is a natural 
occurring cyclic depsipeptide isolated from the Mediterranean 
runicate Aplidium albicans. Aplidine has been characterised by 
using several chromatographic and spectrometric techniques. 
Solubility testing showed that aplidine exhibits poor aqueous 
solubility. Moreover, the long-term stability of aplidine in solution 
is currently unknown. 

The lyophilised didemnin preparation is preferably prepared by 
freeze drying a didemnin /alkanoi /water mix, especially using t- 
butanol as the alkanoi. The alkanoi/ water mix suitably contains 
25 to 60% v/v alkanoi. A bulking agent such as mannitol can 
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also be included, though other conventional water-soluble 
additives may be included, known to be of utility in the 
preparation of such lyophilised dosage forms. 

The reconstitution solution preferably comprises a 
surfactant/ alkanol/ water mix, especially using a nonionic 
surfactant and ethanol as the alkanol. The surfactant is suitably 
10 to 25% v/v of the mix; the alkanol is suitably 10 to 25% v/v of 
the mix; and the water is suitably 50 to 80% v/v of the mix. 

EXAMPLES 

Freeze-drying was performed from a 1.0 mg/ml solution aplidine in 
40% v/v t-butanol in water for injection ("WFI} containing 25 
mg/ml mannitol as bulking agent. Differential scanning 
calorimetiy studies were conducted to determine the freeze-drying 
cycle parameters. The prototype, containing 1.0 mg aplidine and 
25 mg mannitol per vial was found to be the optimal formulation 
in terms of solubility, length of the freeze-during cycle and dosage 
requirements. 

A solution composed of 15/ 15/70% (v/v/v) Cremophor 
EL/ ethanol absolute/ WFI was found to the optimal reconstitution 
solution, Cremophor EL being a glycerol-polyethylene glycol 
ricinoleate available from BASF in Germany. 
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Dilutions of reconstituted product with normal saline up to 1:200 
showed it to be stable for at least 24 hours after preparation. 
Quality control of the freeze-dried formulation demonstrated that 
the manufacturing process does not change the integrity of 
aplidine. Shelf-life data, available thus far, show that the 
formulation is stable for at least 6 months when stored at +4° C in 
the dark. 

Thus, the preferred aplidine product of this invention is a dual- 
package containing: 

an injection vial containing aplidine 1 mg/vial lyophilized 
product, and an injection vial containing 2 ml of 15/15/70% 
(v/v/v) Cremophor EL/ ethanol/ water as reconstruction solution. 

The use of 15/ 15/70% (v/v/v) Cremophor EL/ ethanol/ water as 
reconstitution solution for a lyophilized product is unprecedented. 
Thus far, the combination of Cremophor EL/ethanol in commercial 
available products has been used exclusively as solution vehicle 
(e.g., taxol or cyclosporine). 

The development of the Cremophor EL/ ethanol/ water vehicle 
provides a potent co- solvent/ surfactant system which can be 
applied as reconstitution solution in future drug formulations and 
allows the addition of a water soluble; bulking agent such as 
mannitol. Furthermore, by decreasing the relative amount of 
Cremophor EL, a less toxic vehicle is created. 



WO 99/42125 



PCT/GB99/005! I 



6 

The manufacturing procedure of the lyophilized product has also a 
special feature. Normally, freeze-drying of a drug is performed 
from a drug solution in water. In the case of aplidine, a 40% (v/v) 
t-butanol/ water mixture is preferably used as freeze-drying 
medium. Although previously described (e.g. rhizoxin), freeze- 
drying from a 40% t-butanol/ water mixture is not common 
practice. 

In conclusion, the combination of lyophilisation of a drug from a t- 
butanol/ water mixture and the subsequent reconstitution of the 
lyophilized product with 15/ 15/70% (v/v/v) Cremophor 
EL/ ethanol/ water is unique. 
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CLAIMS: 

1. A pharmaceutical composition of a didemnin compound, 
comprising firstly a lyophilised didemnin preparation 
including water-soluble material and secondly a reconstitution 
solution of mixed solvents. 

2. A didemnin composition according to claim 1, intended for 
reconstitution for administration to patients as an antitumor 
treatment. 

3. A didemnin composition according to claim 1 or 2, wherein 
the didemnin is chosen from didemnins, dehydrodidemnins, 
nordidemnins, didemnin congeners and didemnin analogs. 

4. A didemnin composition according to clai m 3, wherein the 
didemnin compound is aplidine. 

5. A didemnin composition according to any preceding claim, 
wherein the reconstitution solution comprises an 
alkanol/water mix. 

6. A didemnin composition according to claim 5, wherein the 
reconstitution solution includes a nonionic surfactant. 



7. 



A didemnin composition according to claim 6, wherein the 
nonionic surfactant is 10 to 25% v/v of the solution; the 
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alkanol is ethanol and is 10 to 25% v/v of the solution; and 
the water is 50 to 80% v/v of the solution. 

8. A didemnin composition according to any preceding claim, 
which comprises a vial of lyophilised didemnin preparation 
including a water-soluble bulking agent, and a separate vial of 
a premix of non-ionic surfactant/ ethanol/ water. 

9. A method of preparing a pharmaceutical composition of a 
didemnin compound, which comprises freeze drying a 
didemnin/water-soluble additive/ alkanol/ water mix to 
provide a lyophilised first component, and separately 
providing an alkanol/water mix as reconstitution solution. 

10. A method according to claim 9 wherein the alkanol in the mix 
is t-butanol. 

11. A method according to claim 9 or 10 wherein the amount of 
alkanol in the alkanol/water mix is 25 to 60% v/v. 



INTERNATIONAL SEARCH REPORT 



PCT/GB 99/00511 



A. CLASSIFICATION OF SUBJECT MATTER , 

IPC 6 A61K38/15 A61K9/08 A61K9/19 



According to International PatantCtaaMlcatlon (IPC) or to txnti national daaaWcatjsn ana IPC 



B. FIELP3 SEARCHED 



IPC 6 A61K C07K 



C. DOCUMENTS COH3DEREP TO BE RELEVANT 





Citation of document, wrin indtaatlen. whan appropriate, ot the relevant paaaagea 


Relevant to dalm No. 


A 


EP 0 048 149 A (UNIVERSITY OF ILLINOIS 
FOUNDATION) 24 March 1982 (1982-03-24) 

page 3, line 1 - line 4; example 6 

page 18, line 29 - page 19, line 6 
& US 5 294 603 A ' 
cited in the application 


1-11 


A 


US 4 670 262 A (G. BATTELLI ET AL.) 
2 June 1987 (1987-06-02) 
column 2, line 20 - line 29; claims 
1,8,9; example III 


1-11 


A 


US 5 462 726 A (N.J. LODGE) 
31 October 1995 (1995-10-31) 
column 5, line 62 - line 66; claims 1-5; 
example 4 


1-11 



Further document* ar» Dated tithe eutttnutson ot boi C. 



ID 





Data of tha actual completion ot the international ware* 

26 July 1999 


Data of mal»ng ol the international aearcn report 

30/07/1999 


Name and mailing addreaa ot tha ISA 

European Patent Office. Pi 561 9 Patentiaan 2 
IYL-22SuHVRij*wlik 
Tel. (.31 -70> 340-2040. Tit. 31 6S1 aponJ. 
Fair (+31-701 340-3018 


Ryckebosch, A 



Fom PCTrtSAO 1 0 llama **•<) ( Xtf \ MJ) 



INTERNATIONAL SEARCH REPORT 

InfomuOon on patent family nw m baw 



PCT/GB 99/00511 





>atant family 
members) 


Publication 
date 


JP 


1684261 C 


31-07-1992 


JP 


3049919 8 


31-07-1991 


JP 


57081413 A 


Ci US - ViOi 


us 


4950649 A 


21-08-1990 


us 


4782135 A 


01-11-1988 


us 


5137870 A 


11-08-1992 


us 


4493796 A 


15-01-1985 


us 


5294603 A 


15-03-1994 


us 


4548814 A 


22-10-1985 



AT 


382077 


B 


12-01-1987 


AU 


559499 


B 


12-03-1987 


AU 


1908983 


A 


29-03-1984 


8E 


897761 


A 


02-01-1984 


CA 


1211372 


A 


16-09-1986 


CH 


6558S2 


A 


30-05-1986 


DE 


3333024 


A 


29-03-1984 


DK 


424383 


A,B, 


24-03-1984 


FI 


833300 


A,B, 


24-03-1984 


FR 


2533439 


A 


30-03-1984 


G8 


2127291 


A.B 


11-04-1984 


GR 


79055 


A 


02-10-1984 


IE 


56173 


B 


08-05-1991 


JP 


59078117 


A 


04-05-1984 


NL 


8303211 


A 


16-04-1984 


SE 


464061 


B 


04-03-1991 


SE 


8304920 


A 


24-03-1984 


su 


1424722 


A 


15-09-1988 


ZA 


8306904 


A 


31-10-1984 



US 5462726 A 31-10-1995 NONE 



Fom. PCT/>a«1 0 (paw* Mfimn u*y OKI 



